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INTRODUCTION

With roughly ten thousand events of m, 2 4.0
occurring each year, the Possipility exists that short-
period signals from an explosion or an earthquake will
be masked in the coda of another earthquake. When the
signals are masked at only a few stations, detection
is often possible, If, however, the short-period sig-
nals from an event are masked at all stations, it seems
likely (due to the high background level on long-period
records, and to the persistence of motion from large
events) that the long-period signals will also be
masked, If this occurs, detection is not possible,
Obviously, then, some attempt should be made to search
the secondary portions of seismograms for phases which
may indicate the presence of a new event,

While simple in principle, the search of the coda
of an event for secondary arrivals is fraught with
difficulties. Though Cohen, et al, (1972) have demon-
strated that coda characteristics are controlled pri-
marily by the arrival times of predictable secondary
phases (e.g., PP, PcP, etc.), numerous signal-like
excursions within a given ccda cannot be explained in
terms of least-time paths through the ea:th, These
unexplained phases may be thought of as "alarms" in
the sense that their existence will caus: a more
thorough search of the pertinent seismograms to be
made for other indications of a masked event, Most
often the phase will 80 uncxplained. In a larger




context, however, we would almost certainly want evi-
dence of a second event on the seismograms at four or
more stations, so that the event epicenter can bde
determined. The ability to locate the second event is
important if coda suppression techniques such as the
beam and mixed-signal processor (Dean et al., 1968)
are to be used for enhancement of the masked signal,
Thus, we are concerned with location solutions obtained
using random, unexplained phases. Specifically, we
are concerned with the number of significant location
determinations obtained for nonexistent events; that
is, the false alarm probabilities for mixed events,

In determini.g false alarm probabilities, we pro-
ceeded as follows., About 1500 P and PKP-codas were
searched for phases which exceed a given amplitude
threshold, These phases were first purged of known
secondary arrivals (e.g. PP, PcP, etc.). The ratio
of the number of unexplained arrivals to the number
of coda examined, then, determined the probability of
an unexplained phase occurring at a single station,
The binomial theorem was subsequently used to deter-
mine the probability P4 of having unexplained arri-
vals in a given event's coda at four stations out of
a world-wide network of N stations. That these unex-

plained arrivals yield a significant location solution
will occur with probability P14+ The product of Py

and PL4 then yields the probability that four stations
of the world-wide network will experience a false alarm.




METHOD

Assume that the probability of an unexplained
phase occurring in a coda of length T is P . Then,
for a network of N stations, the probabxlity P that

four or more stations will have unexplained phases
for a given event is:

o N(N-1) (N-2) (N-3) o oM
Py = MUV pta-p,)
o MOCLOCD (525 (4-0) 5y (V-
AL P S1-p,) (1)

If PLN(“\l) is the probability that unexplained
phases observed for a given event at N stations will

yield a significant location solution, the probability
PFA of a false alarm is

PRa = PPyt R v, (2




DATA

The f.rst quantity to determine is the probability
Py of an unexplained phase occurring at a single sta-
tion. To do this, we use the P and PKP coda determina-
tions compiled by Cohen, et al. (1972). Specifically,
for "arvivals" which exceed a given threshold ampli-
tude, we will examine the number of unexplained phases
present in the coda.

The method used to determine the coda decay
characteristics is shown in Figure 1. Amplitude mea-
surements, scaled relative to the largest excursion
in the P or PKP coda, were made in a specified set of
successive time windows., Measurements were made until
the coda decayed into the pre-existing ambient noise
level, or until a period of fifteen minutes had clapsed
from the time of coda onset. In a few cases, measure-
ments terminated with the arrival of a second event.
The principal coda maxima were next plotted on log-
linear paper, and the ccda envelope obtained by con-
necting successive determinations. For example, the
coda measurements of Figure 1 yield the coda envelope
shown in Figure 2. Using the records from seventeen
World Wide Standard Seismograph Stations whose loca-
tions are shown in Figure 3, Cohen, et al, (1972)
determined the coda characteristics for events from

the fifteen seismic regions shown in Figure 4; examples
of typical coda decay characteristics are shown in
Figure §,




The following example illustrates the method
used to flag suspect phases in the coda, As shown in
Figure 2, we assume the log-coda decays iinearly, and
draw a line to connect the observations plotted at
40 and 60 seconds elapsed time. The relative ground
motion at 50 seconds is then predicted, yielding a
value of about 30%, The observed value, however, is
50%; as such, the signal-to-coda ratio r (observed-to-
predicted) is 1,67 (4.5 db). Had we set a detection
threshold ratio r of 1.5 (3.5 db), the arrival plotted
at 50 seconds would be flagged for subsequent analysis.,
If this arrival is not found tc be a predictable
secondary phase (i.e., pP, PP, PcP, SKP, etc.), it is
considered a false alarm, Obviously, recourse to the
travel-time tables for body wave and surface wave
phases, and to the actual seismograms, is required to
purge the flagged arrivals of predictable phases.
Note that no relationship exists between the detection
threshold r and relative event size. To see this we
need oxly consider that the earthquake and the event
masked may be at different distances from the receiver,
or that the event masked may appear anywhere in the
coda of the earthauake.

Examples of false alarm analyses are shown in
Tables I and 11, By computing all observed-to-
predicted coda ratios, cumulative figures for unex-
plained phases may easily be obtained for any given
threshold ratio. In this work we analyze only those
phases for which the detection ratio is > 1.5. Using
1,471'P and PKP coda determinations, coda sesarch and

QR




analysis techniques yield the unexplained phases
listed in Tables III through XVII. In gener=l, these
pPhases can be ascribed to the following phenomena:

A. Pulsing (Figure 6a)

Pulsing is taken to mean any large (in comparison
to the background level) phase or excursion in the
coda which is not a predictable arrival,

B. Normal Coda decay characteristics (Figure 6b)

Coda amplitudes rise and fall in the natural
course of decay. These undulations are often large
enough to produce an unexplained phase as we have de-
fined this term. An example of this phenomena is the
set of coda determinations (70%, 70%, 30%), which
yields a detection ratio of 1.60 (4.1 db). Natural
decay characteristics in a coda are generally identi-
fied as such by an experienced analyst, and would
probably be dismissed from further consideration,

To be uniform in our treatment of the data, we
include all unexplained phases - regardless of their
character - in our compilation,

A summary of the phase analyses is shown in Table
XVIII. For a detection threshold ratio of 1.5 (3.5 db),
the data yield 175 unexplained phases in 1,471 events,
Thus, the probability Po of such a phase occurring at
a single station is 0.118 or roughly one unexplained
phase for every ten events. If we consider only those
detections for which the threshold is 2.0 (6.0 db),




the single-station probability drops to .00816, or
less than one unexplained phase for every 100 events,

In both cases the average coda length T is 343 seconds
(~6 minutes).

Taole XX summarizes the results for the random
location analyses. For any given trial, a random set
of four stations is chosen from the available world-
wide network (complete network shown in Table XIX).

For each set of four stations, random times between 0
and T (T = 6 or 10 minutes) are added to the arrival
times associated with an event at the center of the
region specified. The altered arrival times are then
used to determine a new surface-focus epicenter. If
the absolute value of each station's residual travcl-
time error lcil is less than a specified value (here, 3
or 6 seconds), the location is considered acceptable, or
"significant", As an example, the analysis performed
for the Tadzhik-Hindu Kush region using 10 minute coda
yields 50 acceptable solutions in 4505 trials (leil <

6 seconds); thus, PL4 = 0.011. The significant
location solutions are shown in Figure 7; by chance,
one of the location solutions is for a non-existent
event in Novaya lemlya, The randomly deriver location
most remote from the reference epicenter (34':, 73°%)

is located 5582 km to the northwest, at coordinates
(55°N, 6°E).




RESULTS

Results of the false alarm analyses are summarized
in Table XXI. In computing false-alarm probabilities,
we assume that a thirteen-station network is used for
monitoring purposes (sec Appendix),

For a detectio: threshold of r = 1.5 (3.5 db), a
6 minute coda, and a value Ieil < 6 seconds, a thirteen-
station world-wide network would experience 1.5 false
alarms per 1,000 events, With roughly 10,000 events
of magnitude my 2 4.0 occurring each year, the network
would experience 15 false alarms per year. However,
many of the events with magnitudes on the order of 4.0
will have coda lengths much less than 6 minutes, re-
sulting in fewer false alarms., 1If Icil < 3 seconds.
the false alarm rat: drcn- by a factor of 2, to about
7 false alarms per year.

False alarm rates for 10 minute coda ( r = 1.5)
are similar to the above. While the probability PL‘
of four, random unexplained phases yielding a signifi-
cant location solution decreases with increasing coda
length, the assumpticn oi a uniform distribution in
the occurrence of unexplained phases results in an in-
crease in P4. Thus, the data of Tabl. XXI suggest
that for r = 1.5 and an increase in coda lengths to
10 minutes, the product of the probabilities P4 and
PL4 increases slightly, but by a factor less than 2.0.
For 10 minute coda and Ieil < 6 seconds, then, we
expect about 17 false alarms per year. For Icili 3




seconds, the faise alarm rate drops to 9 false alarms
per year,

At a detection threshold of 2.0 (6 db), false
alarms are virtually eliminated,

While the probabilities P, 4 determined for the
Tadzhik-Hindu Kush region were used for the computa-
tions of false alarm probabilities (Table XXI), use
of the PL4 determined for the Philippine Islands or
the Kamchatka Peninsula would not significantly alter
the results,

The false alarm probability for four or more
stations is essentially the same as that for exactly
four stations, To see this, consider a case for coda
lengths of 6 minutes and r = 1.5; from Table XXI, we
note that Po = 0.118. Thus, for a thirteen station
worldwide network, we find from equation (1) that
Ps = 0,24 P4. Now, requiring that five stations with
random arrival times yield a significant location solu-
tion is a more severe restriction than requiring four
stations to produce such a location, Thus, as se¢®in
Tables XXa and b for the Kamchatka Peninsula dati;d}
Pilg = .04 Py (Icil X 6 seconds). Taken together, the
probability that a four or five station network will
experience a false alarm is approximately 1% greater
than the probability of a four station network experi-
encing a false alarm. Contributions for sub-networks
of six or more stations will be even less, Thus, our
estimates for the probability of a false alarm at four




stations are for all practical purposes the same as
the false-alarm probability ‘or four or more stations,
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DISCUSSION

Basic to the problem of determining false¢ alarm
probabilities for mixed events is the question of what
detection threshold is to be used for phase detection.
We have seen that for a coda length of 6 minutes, a
threshold of r = 1,5 (3.5 db) yields about 15 false
alarms per year for Icil < 6 seconds and 7 false alarms
per year for |ci| X 3 seconds., At r = 2,0 (6.0 db),
false alarms are virtually eliminated. It appears,
then, that a network can be operated with r = 1.5, or

perhaps slightly lower, without unreasonable false
alarm occurrence.

It should also be noted that the number of unex-
pPlained phases occurring in the P coda at the various
stations of a world-wide network is quite sensitive to
the choice of a threshold level. As we have seen from
Table XVII1, decreasing the threshold from r = 2.0 to
r = 1.5 increases the number of unexplained phases by
more than an order of magnitude (12 versus 175 unex-
plained phases for 1,471 coda observations). These
observations suggest that the threshold used for phase
detection in the coda of an event be in the neighbor-
hood of r = 1,5, but probably no lower,

Given that time picks made in the secondary por-
tions of seismograms are subiect to considerable eiror,
even a consistent set of arrival times for a masked
event may yield an estimated location error of several
hundred kilometers. For reasons related to on-site

-11-




inspection, therefore, let us inquire into the loca-
tion uncertainty implied by residual travel-time errors
e; for which lcil < 6 and 3 seconds.

In determining the arca associated with specified
arrival-time errors, we randomly percarb the known
travel times for a given event to four stations selec-
ted at randon from a world-wide network, and examine
the scatter in the location solutions, Details of
this analysis are given in the Appendix. From the
Appendix, we find the travel-time errors 6 for which
-6 < 6 < 6 imply that an event can be locatcd any-
where 1n an area 3,2 x 10S km2 in size (95% confidence
level). Further, the location analysis shown in the
Appendix suggests that errors in the travel-time picks
less than or equal to |6.| imply residual travel-time
errors e. such that Ic | » |6 |/2. Thus, the 2.2 x 10°km?
area of unccrtalnxty should bo associated with
residual travel-time errors -3 2 €, 2 3 seconds. If
Ic | < 6 seconds, |6 | <12 seconds, and the area of
uwccrtalnlty is about 4 times larger, or 1.3 x 106 kmz.
Similarly, if Ic | 2 1.5 seconds, |6 | <3 scconds,
and the area of uncertalnltv is roughly 8.0 x 10 km

«11-




CONCLUSIONS

L Using 1,471 P and PKP cuda determinations (Cohen,
et al., 1972) coda analysis vields the fellowing:

Detec*ion Phases Unexplained
threshold (r) flagged Phases

1.5 (3.5 db) 990 175

2.0 (6.0 db) 446 12

In general, unexplained phases resulted from pulsing
(unpredictable excursions in the coda) and normal coda
undulations, The average coda length for the events
studied was about 6 minutes (343 seconds).

2. The probability Po of an unexplained phase occur-
ring in a 6-minute coda at a single station is 0.12

for r = 1.5 (3.5 db). Thus, the probability 94 that
four stations out of thirteen will have unexplained
phases in the coda of a given earthquake is 0.045, As
the probability that unexplained phases at four stations
v L. yield a significant location solution if 0,032

for residual travel-time errors -3 < e; £ 3 seconds,
the probability of a false alarm occurring is 0,0015
per event. This is equivalent to about 15 false alarms
each year,

3. The false alarm probability for four or more sta-
tions is essentially the same as the false alarm prob-
ability for four stations.

4, For a detection threshold of 2.0 (6.0 db), false
alarms are virtually eliminated.

«13s




5. The threshold used for phase detection should be
in the neighborhood of r = 1 5 (3.5 db), but probably
no lower,

0. For purposes of on-site inspection, residual
travel-time errors -3 L €; <3 seconds imply thatsan >
ecvent can be located ¢ swhere in an area 3.2 x 10 km
in size (95% confidence level),

Ys If residual travel-time errors are such that

-1.5 < €; £ 1.5 seconds, the false alarm rate drops by
a factor of 2, to 7 false alarms per year for r = 1,5,
The corresponding area of uncertainity for location
purposes is reduced by a factor of 4, to 8.0 x 104 km2
(95% confidence level),

-14-
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TABLE 1
Phase Analysis, P-Coda, CMC, Alaska,
11 April 1966 (18:26:11.82), 4 = 20°

TIME INTFRVAL RATIO COMMENTS
s: seconds (Observcd-To-Prcdicted)
m: minutes

5-10s 0.79

10-20s 1,34

20-30s 0.92

30-40s 1.28
40-50s 0.58

50-60s 1.71 Unexplained phase

1-2m 0.82

2-3m 1.01

3-4m 0.75

4-5m 1.63 $5,58585,PcP,Surface Waves

-23-




TABLE 11
Phase Analysis, PKP-Coda, WES, Philippine Islands-
Taiwan, 21 November 1965 (10:31:49,72), 4 = 139°

TIME INTERVAL RATIO COMMENTS
s: seconds (Observed-to-Predictcd)
m: minutes
5-10s 0.98
10-20s 0.80
20-30s 1,18
30-40s 0.57
40-50s 1.88 pPKP
50-60s 0.71
1-2m 1.19
2-3m 0.59
3-4m 1,83 SKP, PP
4-5m 0.92
5-6m 0.78
6-7m 1.45
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TABLE XIX
World-Wide Network
Used for Random Location Analysis

Location
Stations Latitude Longitude
AA-AL 70.00N 160.00W
ADE 34,978 138.71E
AGR 27.13N 78.02E
ALI 38.36N 0.49W
ANK 39.92N 32.82E
AQU 42, 35N 13.40E
AT-TU 52.85N 173.17E
CHG 18,70N 98.9¢c
DAV 7.09N 125.57E
HK-JP 43,50N 145, 50E
HN-ME 46 .16N 67.99W
KBL 35.00N 75.00E
LAO 46 .69N 106,22W
NOSR 61.05N 10.90E
NP-NT 76 .25N 119.37w
SEO 37.57N 126 .97E
SJ-TX 27.61N 93.31W
TE-IR 36,00N 52,00E
WY-AU 15.00N 127.00E

-41-




ul-41 “uh-ﬂm ‘o1s

IN-dN “¥SON ‘Ov1 ‘18w *
ac-¥ “>4n [91ID0 nsu.»"
NNY 1TV ‘uOV Cqav CTv-vy 0 c-01%sST°1 hd isLt 9 3951  NrS EInNsSUTuUd4 eyleyowey
(S=X) suotlieis aatry
QXX J78v1
*¥1-31 ‘X1-rSs ‘oas
IN-dN “WSON ‘OVT *TEY ‘In-NH
‘dC-Ni AV ‘OID ‘Al-1Y ‘ndY
NNY ‘1IV ‘¥Oov ‘uav Cav-evy 2.0TX9L1 61 z-omxzne 1S Ls£91 9 4951 NS BINSUTLIg exleyduey
¥1-31 ‘03S ‘18N ‘d4r-¥H ‘Avyg
‘91D ‘ni-1¥ ‘wOY ‘q@v *Iv-vy ;-01%66°1 6€ z-01x88°¢ 9 {561 9 971 NTH spuersy aurdrrriyy
Saedr W SuBi . eTHY"I or ;- 01xrZ°C s 0052 9 TEL NFE ysny npuly - Yiy.peyl
¥Ii-A1 ‘03S ‘IN-dX ‘USHON ‘0¥ °‘Tav
TIR-NE CdO-MH O CAVG 9D ity
‘AOY CNNY 1TV CHOY Caay CTv-vy ¢-01%66°S X4 g-0TxI1°1 0s SLSt (1}¢ gL N$S ysny npuip - Y1yzpe]
posn suolaely zqa suotInios °oy zam FUOTINTOS °"ON sretag (Utk) (2aq) (33q) uoi3ay
sSpuodd ¢ > _uu_ S$pUoOISs 9 > auu* Jo *ox yi%ual ‘*3uwoq *ipq
suotinios ayqradadoy sucrinjos ayrqeidadoy epo)

(r=xX) suorieas 1inoy
sasdAyeuy uoliedo] wopury
EXX 374Vl

s




*sdnoua¥
uorirls-anoy Sursn ‘uorFoa gsny NpuUL{-NTYIpey 9yl 10j pPAUTHIIIIP wqa S213711qeqoay

¥y
o *(09€/009) jo 103de3 ®
omn pattdiiinu spuodos pac=) 405 g 2y1 srdurs aae SPUODIS (309=1 10j poUTwIIIOP
d Y41 IBYY YINS SIRATILIE POUTEANIUN JO UOTINGIIISIP WIOJIUN ¥ JWNSSE oM ‘ostv
(x1pudddy 29¢) €1 = X 10 pPaUTWIDIA] 44y
"SPU0DAS Cp¢ ST pAaTATRUR SIUIAD IY] 10} 1 Y13uo1 epo> ofwuoae oy3 lonjea [ruTHOYN o
qP0°9 JO PIOYsalyl uo1IdIdp © 03 juafeatnbs g°7 = a
aP€°€ JO PIOYsIIYl uolidalap v 03 Judfeatnbs ¢ = a1
, 00 X 6271 .01 X 66°¢ c U1 X 91°7 u-o— X 9¢€ 1 €3 Vo9 0°¢
, .01 X 6€°7 n-c~ NIt c .0l X 91°7 u-c_ ¥ 9¢°1 93 009 072
w-o~ X g€°8 ¢ .01l X g6°S _-o_ X 6r°1 _-:— N ¢6°1 ¢z 009 O
0T ¥ $9°T . 0T X 11°1 01 X 68°1 01 X 26°1 03 009 ST 13
6= e 1= I- -
m-o~ X 1L n-c— X 09°1 901 X t6°¢ ¢ .01 XY 018 e 09¢ 0°¢ J
m-o— X 7¢°6 n-:_ X §7°¢ -0l X ¥6°C .01 X 91 8 93 09g 0°¢
v-oa X gV ¢ n-o— X 09 1 -_01 X gt°¢ 1 Ol ¥ 81 1 €3 09¢ s
¢ 01T X S§°1 - 00l X t2°¢ n-c~ X 8% _-z_ N ST 1 93 09¢ e |
qq_
1 t ‘CGGC 8 t o o :
de' d UOTIN]OS UOTIEDOT d suotrjiely swu (ras8)°; sx(298) 1 |
SUOTIEIS 1IN0 iuedtytuies v dnoj e saseyy uotrilels ap3uig $10447] yidua orley
103 waely aste{ Juiprory saswyy paure1dxouy B IE aseyy out ] EpO) proysoaayjg
Jo L1r111qeqoay paureldxoupn Inojy jo Larpremqody pouterdxoup -[9arva]
Jo sarptygeqody Jo f1tprgeqoay

StsA(RUy Wwile[y Isvy

IXNX 378Vl




APPENDIX

Computation of the Average
Locat .on Area Associated
With Specified Arrival Time Errors
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We seek a determination of the areca associated
with specified errors in station arrival times.

Fo: . given region outlined in Figure 4 (main
text) the distances from the four corners of the region
to ecach station listed in Table XIX (main text) were
computed. If the distance between any cne corner and
a station exceeds 100°, this station is eliminated
from the network., The P wave travel times from the
center of the region to the remaining stations in the
network are then computed. Using a random-number
generator, four stations are selected from the network,
and their travel times perturbed by random numbers of
up to téi seconds, Program SHIFT (Chiburis, 1968) is
then used to obtain a surface-constrained location.

In all, 20 location solutions using random sets of
four stations and random travel-time perturbations are
computed for each region.

O0f these, one is deleted, yielding an estimate
(at the 95% confidence level) of the location area
Ak' Averaging over the Ak yields a world-wide esti-
mate X for the location area. A typical plot of the
locations obtained for random combinations of four
stations and random sets of time perturbations is
given in Figure Al (Solomon Islands - New Hebrides),
Here, we have assumed that arrivals can be picked to
an accuracy of better than 6 seconds, that is,
-6 < éi £ 6 seconds., We delete the solution at (6.5°s,
152.8°E), and enclose the remaining locations with a

sAl2=




rectangle centered at the true epicentral location
(12°S, 156°E). This rectangle defines the area Ak in
which 95% of all locations are assumed to fall, The
area in Figure Al is 7° high by 3° wide. Applying
short-distance conversion factors (Richter, Appendix
XII, 1958), the area is found to be 775 km high by

325 km wide; the area Ak, therefore, is 2.5 «x 10° kmz.

A summary of the solutions for the Ak is given in
Table AI. As noted, an insufficient number of stations
was available for analysis of the South American region,
Further, the determinations for the Philippine Is.-
Taiwan region, and Turkey-Greece are questionable, as
less than 19 solutions were available for analysis,
Using the results tor the 12 remaining regions yields
an average area A of 3.2 x 10S kmz, with an average
of 13 stations receiving P-wave arrivals from each
region (-6 < di < 6 seconds)., For -3 Z €; £ 3 seconds,
the area dimensions given in Table Al should be
roughly halved., This may be seen from Table AII which
shows the results of two sets of location analyses
performed using random travel-time perturbations of
up to %3 and :6 seconds. For a given region, the
same 20 sub-networks of four stations were used, but
the travel-time perturbations in each trial for which
=3 < €; < 3 seconds were exactly half of those used
in the corresponding trial for which -6 < 6i < 6 seconds.
In each case, the area dimensions for -3 < 6, < 3 seconds
are about half of the dimensions obtained for

aA3a




-6 < éi < 6 seconds. Thus, for picking errors of up

to ¢3 seconds, the average location area A is on the

order of 0.8 x 10S kmz.

As a final note, when determining the location
of an cvent, the casiest way to estimate the accuracies
of the travel-time picks would seem to be by examina-
tion of the residual travel-time errors €5 for ecach
station. To determine the experience relationship
between residual travel-time errors €5 and picking
errors 6i, let us compare these parameters for various
location solutions computed using cpecified, random
travel-time perturbations,

Figure A2 shows a comparison of residual travel-
time errors €5 and the specified (input) picking
errors 6i’ We examine 19 location solutions for each
of two regions; in both cases, -6 < 6i < 6 seconds.

Of the 152 data pairs shown, 142, or 93% of the total,
lie within the area bounded by -3 < €; £ 3 seconds.

A similar study for which -3 < 6i < 3 seconds (Figure
A3) shows about 90% of the determinations to fall in
the range -1.5 < €, 2 1.5 seconds. Thus, the data
suggest that travel-time errors less than or equal to
|6i| imply residual travel-time errors e, such that
Icil < IGil/Z-
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for Picking Errors 6i

Picking Errors
Up to £3 seconds

Up to 26 seconds

Up to *3 seconds
Up to #6 seconds

* 20 solutions computed

TABLE All
Corresponding Location Analysis

Area Dimensions*
(95% Coufidence Level)

Latitude Longitudc
1.0° 1.4°
L,&* 2.8
J:1" 2.9°
4,7° 5.9°

«A7=

» one deleted

of up to +3 and +6 Seconds

Region
Kamchatka Peninsula
Kamchatka Peninsula

Kur:le Islands
Kurile Islands
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